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(5 7) Abstract: 

PURPOSE: To obtain high resolution print characteristics which allow 
high density packaging of a low-voltage drive circuit by providing a light- 
emitting section and a photoconductive section whose resistance 
changes in accordance with illumination of the light-emitting section in a 
control element section. 

CONSTITUTION: A control element section 101 is made up of a light- 
emitting section and a photoconductive section 103. A light control 
section 104 controls light-emission of the light-emitting section 102 in 
accordance with image information in a process control section. A 
charge is supplied to ink 2 from an electrostatic field application 
electrode section 14 from a power supply 1 10 through an ITO electrode 
107, photoconductive film 108, and a lead electrode 109. At this time, 
the ink discharge can be changed by controlling light-emission time or 
light-emission density in the light control section 104, and tonal 
expression becomes feasible. Thus the control element section 101 is 
composed of the light-emitting section 102 and the photoconductive 
section 103, the drive circuit of the LEAD array of the light-emitting 
section 102 can be driven at low voltage, no high voltage is needed for 
controlling the discharge of ink 2 and an inexpensive drive circuit may be 
used. 
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Japanese Unexamined Patent Publication 
No. 238774/1996 {Tokukaihei 8-238774) 

A. Relevance of the Above-identified Document 

The following is a partial English translation of 
exemplary portions of non-English language information 
that may be relevant to the issue of patentability of the 
claims of the present application. 

The non-English language information relates to the 
technical background of the present invention 

B. Translation of the Relevant Passage(s) of the Document 

See also the attached English Abstract. 

[0007] 

The following will explain a conventional 
electrostatic attraction type inkjet apparatus which 
utilizes an electrostatic phenomenon. Figure 7 is a 
cross-sectional schematic diagram of the conventional 
electrostatic attraction type inkjet apparatus. Reference 
numeral 1 indicates an ink ejecting chamber, reference 
numeral 2 indicates ink, reference numeral 3 indicates an 
ink chamber, reference numeral 4 indicates a nozzle 
aperture, reference numeral 5 indicates an ink tank, 
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reference numeral 6 indicates an ink supplying path, 
reference numeral 7 indicates a rotating roller, reference 
numeral 8 indicates a recording sheet, reference numeral 
9 indicates a low voltage power source section, reference 
numeral 10 indicates a control device section, and 
reference numeral 11 indicates a process control section. 

Reference numeral 14 indicates an electrostatic 
field applying electrode section which is provided on a 
surface of the ink emitting chamber 1, the surface 
contacting with the ink chamber 3, reference numeral 15 
indicates a counter electrode section which is a metal 
drum attached to the rotating roller 7, and reference 
numeral 16 indicates a bias power source section which 
applies a negative voltage of several thousand volts to the 
counter electrode section 15. Reference numeral 17 
indicates a high voltage power source section which 
supplies a high voltage of several hundred volts to the 
electrostatic field applying electrode section 14, and 
reference numeral 18 is a ground section. The bias 
power source section 16 of the negative voltage (several 
thousand volts) applied to the counter electrode section 
15 and the high voltage (several hundred volts) from the 
high voltage power source section 17 are superimposed on 
each other between the electrostatic field applying 
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electrode section 14 and the counter electrode section 15. 
The ink 2 is ejected from the nozzle aperture 4 by this 
superimposed electric field. 

[0008] 

The counter electrode section 15 with the recording 
sheet 8 is provided opposite the nozzle aperture 4. The 
ink 2 having reached the nozzle aperture 4 forms the 
convex ink meniscus 19 by the bias voltage of several 
thousand volts applied to the counter electrode section 15. 
By applying a signal voltage of several hundred volts from 
the high voltage power source section 17, provided in the 
ink chamber 3, to the electrostatic field applying electrode 
section 14, the signal voltage is superimposed on the bias 
power source section 16 applied to the counter electrode 
section 15. In this way, the ink 2 is ejected onto the 
recording sheet 8 by the superimposed electric field. As 
a result, a print image is formed. 

[0031] 

These members have the same functions as the 
members in the conventional electrostatic attraction type 
ink jet apparatus, and explanations thereof are omitted. 
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Moreover, reference numeral 110 indicates a high voltage 
power source section that is a high voltage of 2 KV. 





<\ 


lit 


nn 




V 










■3^ 


nn 


S' ^ 


I-. 


X 


£ ifc 


& 






AJ 








§i 


■Jffl -at 




V 


££ S 






« 


■EH 


14-) 


AJ 










CD 
" 




2b 


& 








toff 
PS. 


5=. 
■He 


*a 










g 


>0 h3 














IS) 






<\ s 


CO 

a- 






1 

T* 




vra 


2£ 


-U 










\ OM 








AJ ' 




s 


■R 










V »0 


£ 


*T* 










c=. 
uT 


c— 
uT 




•ts 


■Ha 




nj i_ 




ac 


4C» -Ha 


3$- 




<\ 






> j 


QJ 
«W 


IT* 




*s ^ 




aa 


s\ Bt 


,Aj 








LU 




te 


a$L 

TfK 


AJ 


^ I« 




•55? 


A -R 








jbta 








ra- 
sa 


BE 






ASS 


S_ fl3 

v tW 










144 




4_ 
T" 


& 


Bt 
SB 


V ^ 




x 4nc 




JJ 






-W 


ts 

HL 


ry 


-K« 
SB 




*& 


1 1 

■«» _ 












Jrrr 




k j 




■HK 




K 


r' 






-»t -Ha 




art 

tea 




eK 
«a 


■BS 


tS 


1 j 




*N 
















kn 


\ja 
3? 


4= 
fcr 


-Ba 


ra- 
sa 




SH v 






33 & 






A 

v 

I\ 


V J 


tej 
Hef 


rr- 


JSi 




Pv 


/ ru 




r' 


Its «\ 


AJ 




as 


cc: 


v 
•S 


its 
** 


0 








BSi 


t J AJ 


So 




%s ' 




-« 


HE 


XI 
il 








40$ 
4cB 


»M n 


fit 
sa 








e=. 
uT 




5. 


-M 


ra- 
sa 






-i- 


§ "K 


i§ 




m 








S: 


Q 








?N 


e si 


m 


X 


w 


3£ 


§ 


€ 




<N 








H 




& 






«p 


& 




m 




» 






*X 










<\ 


Si 


AJ 




V 










^ AJ 














Si 


jo 


IT- 


4^ @ 



■S3 





V , 


m 


€ 


s 




nn 


5 




g AJ 


V 




SS AJ 






Q 




si 




aj 




Si 




€ & 




AJ 


AJ 


m 




£ 


s # 


e 




. Si 




s 


IS 


Si 


& 












AJ Ig 




J« 












^ AJ 


AJ 




{181 EE 


















M 








w 


AJ 








Si u 


% 
















Si 




€ 
























m ^ 




.\ @ 


3 


4 


@ 


« 


AJ 






@ 4iJ 






V 1ft 














3! 




V 






m 


a 


_> 










M AJ 


?\ K> 










SS 


•r\ 










H 








vj 


S85 








Q 


m 


* *F 






m 


■ft 


VJ 








e. 


Q ^ 


<\ ^ 






m. 


€ 














-\ Rl 




^ ij 


ta 














sa 


« K 


B 




m 


A 

X 




Q 










S 


V « 


m 








H 


g 




iS ^ 


S 


^ s 


s 










*N 




AJ 


nr» 








1 


Sr 


Q 


m 


<x 


« a 






51 


§ 






<\ 








mm 






£ ff 








,\ 












i 


e <n 




AJ 


& 




1 










€ 




Si 


a 








K> X 


T^ 



-\ 










S3 






4i 


4^ 






65 


S H 






"V 




AJ 


















-r 


*S 




Si 




Si 


Si 


> J 




5r 








■* 


@ 




S: 


x? 


SS M 


— 




€ 




-ti 








— 






s 








£ $3 




• 


















Q 


& 








— 




■IS 






& 


s 












& 








-ft 










Si 








— 






Si 


«^ 


4^ & 


eg 


s 














Si 












B^ 


Si 










AJ 








« 




CO 


n 








€ KJ 




s 


— 






H 










- 


X 
















D 


s 


*N 




1 














1 


£ ^ 


><? 




-\ 




3 


<\ 




~ 






tort 


A 










+~ 




V 


Si 


Eg 














V 




fife 






AJ 




OJ 






V 


K 


S 




- 




jj 

m 




K 


Q 






H 


4S 
4afi 






TR 


•4V 


■Sa 




* 




■ft 












*X 




AJ 


K 1 


i5 


□ 


si 








rrr> 




D 






4iM 


<x ^ 


@ 












Si 


~~ 










© 


Si @ 


AJ 


X g? 










Si 


-{i 




ih. 








Si 




S S3 


> J 










«3 


4= 
te 




* 


5& 








4= 
4cc 


4^ 


<■ — ^ 


42 










& 




Si 


AJ 


S9 


AJ 


s 






Si 


aj r\ 


'Hj 




e 




IS 




to 




5JS 
















3^ 


nn S 


Si 










AJ 


H 




H 


Si 






AJ 


H . 


•& 


® S 






« 


AJ 






-r 


_j 












3 x 




m S 






Q 




s 


i 


a 


f 




1— < 




e 




a * 


AJ 


«? 


AJ 




& 


^ 






tti 






-R 








BJ ii 


52i 










■<?\ 




s 

A 








«5 


s. 


41 


v 
X 


V 




■ 


AJ 






,\ 




V 








+2 




4^ 


V 


Si 


AJ 


@ ^ 




tti 


AJ 


V 




<j 

TH 






85 


j« 


Si « 




€ 


£ 


ttl aj 




^€ 




~- 








— - 




TO 


e 




iS 






S £ 




>0 


ig 


{& 


■St 






mi 




IB 






nr» 


AJ 








V* 


$s 


S 
























V tf 




■§ 




AJ 






•R 




















& 


£ 






Si 




s- 




m 






& 






a ^ 










4=E 


-42 




— 






K 


=3 


K) 




B^ 


* 4i 






-£ 












& 






4% 




X 


^ 


ttl 4 




@ 


+0 




AJ 






\ 




s 


D 


4§ 


AJ 






& -WJ 




tti- 


53t 








Si 


V 


Si 


Si 




Q 


& 


K» 


42 






t€ 


Si 


Si 








Si 






Si 


< 


ft 


V* 


■£ 






~— 






IK 


AJ 


* 


€ 


- 




€ 




1^ 




-KJ 


12 ii 


ifi 






AJ 


5S 














4% 


AJ 


^ 




£ -ft 




BS 






« 




0 


SI 






AJ ^ 


» J 






£* € 


— 


(f 
















is 




Si 


42 




ii 


Iff 










Ut 






Q 


SS 






€ 


1^ 




an 




















K> 






V 










S 










11 










42 


~} 






s 




















■XI 






*c 




CO 




Bfe Si 






€ 




s 




^ 






42 




kj 


AJ. 






e s 




& 




eg 








X 








« 


£ 


H ^. 




«! - 






AJ 




±J 






V 






§ 






*X S 




S3 AJ 








Si 


s 


m 




Si 


3 




m « 


S <N — 


X 


€ £ 













) 




42 


H 






v x 


4€ 




0 


+- 










- 


!u 


~> 


— J 








<\ 






■R 








H 






J 




{jS 


^ 






X 


« 




tti 


1 J 






*X 




X 












H 










£ 






<\ 






1 


•WJ 




X TO* 




*X 


TO* 






-4 






- 


X 


• 




A 






42 -ft 




<N 


-ft 


<\ 
















S 








_> ^ 




X 




X 


<N 


] 


S 




X 






w 










V 


H 


V 


X 










■iS 


P 




— J 




tti 


ifi- 0 




TO* 


AJ 




V 


A 








nn 


Q 




AJ 


tf*! 




■*» & 




•ft 


Q 




n 




















— 


«t 4i 




*N 






CO 














ei 












rt 
















& 




5S 














T< 


4« 






X 










St 


£ 


ri 








Q 


uo 




X 


@ 






■14 


SsL 


— 




s 


*X 


TO 












V 








*~* 


fa* 




* 




<N 


-ft 


s <s 






• 


TO* 

SS 


S 


XT 






BT 


Hit 


"ft 


tit 


=\ 


X 


" C 










-& 




a 




ij> 




£t 




'f/ 


V 


In 


x ^ 








IS 


42 








55 


— 


@ 




X 


— 


H 












S 




*3 








Q 




<N 




'X 


«* 








e 




X 


CN 




Q 








K 


AJ 


■^s 






CO 




m 


£ 


V 


<N 


0 


-M 


/// 




0 S 


^ 


AJ 


X 


-ft K 




0 








42 


,\ 


0 




X 




0 # 




« 


V 






0 


? 




CN 


4i 




0 


S 


<\ 


m 




s 


-ft 








b 
















K 










K> 


v ^ 






m 


H 












X 






a 


s 


a 






- 


S 




^ 




■8 

X 


X 


* 


V 












& 


Si 


AJ 






X 








£ 




£ 








■a 






£ 




AJ 


V 


£ 




kj 




iS 




11 IB 




4% 




v» 




i2S 


re 


£ 


Li 


rf 


iS 




nn 






Si 






AJ 


AJ 








s 




nn 


6 








.£ 


u 




s 






1 




© 


s 


a 


SS 


AJ 








_> ^ 


* 




£ 


ft 


s; 








AJ 




C4 


£ 


Si 


& 


£ 


as @ 


AJ 


X 




*» 


& 


£ 


a 


4^ 


£ 


Si 


1& 


Hg 
@ 




4-2 




11 ss 


£ 


V 




AJ 








4J 




g 


42 








^ Si 




Si 


Si. 


*J 


X 




S 






r 






AJ 




& 


X ife 


& 


€ 


€ 


42 


V 








E 


AJ 




4^ 


£ 




.Si 


V ^> 










K> 


4d 




m 


*T 


£ 




Si 








Si ^ 






£ 


H V 


At 






Si 








IK 


AJ 


* 


€ - 




HI 


a 


* « *P 




••j 


VJ 


g 


«E 


AJ 


AJ 


a 


£ 




ii £ 


■h 












£ 


-ft 
g 


AJ 


a 


£ 


£ 




0 


SI ^ 






K 


AJ 2\ 








£ 




a: 










@ ©1 




VJ 




£ H 


A 
















K 




S IBS 


-A* 


£ 


D 


a 'X 


H 






A 


m 




K 


55" 




¥ 


m 








Vs 




*s 




f 


X 


I 




¥ 




a 


D 






42 


©Si 


m x 




s 


a 


*s 




a 


n 


£ 




1^ 




•ita aj 

ST 1 




as € 






•OS 




Si 


£ 




r\ 




s 


K» 




<s ^ 




Si 




« «" 


5 






g 




s 




tt 


B 




H 


X % 


» 




AJ 


.r% to 


v 


ft 






B 




& ±} 


a 


k X 








£ 




£ 




Si 


AJ 








Si G 






si m 


m 


£ ^ 






X 


g 


£ 


1 


e 


I 



« 

H 

« 
g 




<4 
ft 



I 



O pq 



o 




1 




is *a 
si. -ft 



6 

^ an ... 

e — -es 



St M 

x 



AJ A 

S X 

an "s 

AJ „ 



£ K» S 

m ^ & 
m & u 

^ <*» -w 

arm m 
B «. 
& m ii 
* « -K? 

4i2 ii g 
£ <* 

A 

» £ X 

« W -N. 
li *ff , 

sa 55 aj 
m p 
s a - 

~ Bfe -« 
ffi £ 
« ft & 

^ aj a 



£ £ 

"' a 



3 



'Iff »o 

aj 

^ a 

£ 33' 
& S 
6* B 

4^ s 

a 

0 x 

ft V 

n 

aj gr 

10 Q 

^ AJ 

£ o 



£ , £ 

a ^ e 

4J o» k> 
Q O -t-v 
"K AJ 

V #5 « 

a * @ 

sg jg 



si w 

G ^ 

CM ^ 

o. m 

- 42 
£ 



O C\ i-t 



O .£ tl 

- rh "a? 
£ fl* ffi 
rf- a 
ffi- S G 

a cn 

s 01 o 



AJ , 
rH AJ 



k a 

n ^ 

AJ ® 

o 1V K>. 



* 

8 



w e u 
^ e <n 

12 * X 
E tg v 
G ^ . 

— 8 -w 
«e? s ^ 
ae 5 « 
« * * 

» p g 
ft s © 
-m « S3 

e ii ». 
is © 

8ff H ~> 

. s s 

tg * 

* * 

« ~- 

, _ 

* -> * 




e«e-H«S«KX£4 U g ^ ^ n o & v fc^ ^ <fc £ S £ « 12 K -*s ^ 0 Y ^ « ^ ^ w k * ii 

S ^^n^e ,ii«i?NAj ,4^^fi^>«tftfnetf .X^N « « » K K ^ < ^ * *> « ■ ' 

S « ^ J( o ig* a* +r a* _4i S3 « <N,^ / S.*J. ( «.^.Bfe i BS^. t ft,m i «,-' Itt *,-G. V i3 r .*Jf.?*S>s,mjKa J a».K.M*. 1 * " . ^ = 

J X 5 « <a e * ^ W(*.'J*|;. **H5jiG*' 

s x y-f «■ « 3q. k ■.■et*e3Ef^nfti 

c -fc G aj S @ S e'ft'K^B*^" 

o « ^ ^ .-h tS «' -& G 12 fl& P ISt «n » ^ *» «'» ^ / /'V % 3 *o *j 

« « ... n cm <n u £■ o> « £ , ^ X . o> 5E X S U , 12 P. HI. P t* X Hi s*i» <S ■ 

- - u _3 ^ ^ ^ Co.- ci-'e^a'^tf ip * v -<N v £ v -e-© e' »j 12 *' =4v ' : " 



•4i ss "MP > & 4i ii U « *K 



«PS h -w ^ co r»l« r$ ^ 4S l us"' | 1 , * G G Ji « »0 JS « Jg n E V K»'ii >v . * 4 ^ ;K k? ii aj W *0 .. 



« ^: ^ V'V'H M' c d^« 

ii"-"; 1 Xj o:, o ^ 
X eo k> v csilAis :^ iO - p ; 




^:«v^.G':ri'V,> o>oit/ *'-!2 . V:,-»>-Ri« . * iS\jfe 40 v Ji v » ^ v.| I^ti X 2S W 

tt^'ivK" V "X W ^ *i ^ ^ fK Vf-tt 0 V 4£ 10 ii ^ I 69^ -co & 0=n-K^»I©^%co^S« ^ cs» 



,\ ^ £ -i'lrsa ; h - v, s «fflH-f k ^ v f « % m m -> v h a .\ n & & « s « . ^ 

•O V 11 U co <m .IKliff^gg ^ttCX*H±££7ttX'*--s->& ,^BtS^t&ii»0-NlSS ^ U 4i S K 

i i2, H « - W X , « t! E ^ rt ^ ^ v d "aj 4 ^ ^ Y H #ii M X - H 8 B * V »0 h f- S Jfl ^ , 

" 2$ W * 4i 

t* to -TO -4 

_ . * ffi u 

* -N'tt -Sv ] ts-H K> K» , -W -r S: ^'H-ME 40 ^ » ^ * ©-'X $ % , in fh « ,P ■« «P 5} -ii ^ S ^ «i - 

w-V^c* t»UN N J'iff >0 ; *i".SS v 5P Ig -4»-*X'-*P M H r ^ cm v 3 « ■ ;, 8 ^ Y b! 1 '« G G ^ * M C , 4i * X & p 

.- J .'V'-JI W S *0^« ^ . ii -k -hi ^ -\ 4f ^ ^ 8i SK '© ^ H 14 : %*-n X I 8fl <o 4 12 'Sr <v « © 

>0 ; D . K» 4 a SB "40' V cm <o : @ % ^ X % H I+- -fti S ^ H?VHHlB'i-HS Y*S«' -w ^ . X-co s 

v i ^ k? me-w'/Ai © h « ^'.i -sb -o v.c* a «6'4o ^ a : a *x ^ . n m-i* . n \ a ^ ^ -n v s. 

» n Vffens ^' : bH Aj^.^iv, ^ 1 j «-w-' x $g •© , "h" ? ia P--^ *i N<g-4u : . ; u«-* v ^ h Ki^. : jj o a « aj ^ a * » «w ^ ^ k 

w-x^ti^^.p-'^s^w^ <'^iii>«R- f x*' 5 ^ • -ii'v -& ! »j 5 te'i*^ "x © h '^-la^ © x x 4« ~ at <J >- »o ^ V" n \> , h ^ 

» -iipkn-i« n jg^'.- K> s m ^ »o vo ^ , <n . h- u a v « v . oa aj ' * v © p . , , E.f .\ » ^ >o « -x n 

*J ^•«#;«- -4 «f-"N 4? "E *.)H ii K * H X ^ X "i0 «?E % , <v *i K> i2 A) ■ ^ Id fl( I ttl 'ffi S 'J A) ,»0 g Y ^ ^ f <N In 

^»V-<<x*B 0 a ri'F-^-^'^ w V f Q'.=v'« v S cm X j£"-&M'W . ii +5 «s « iag S . tt.H- € . ^12 . © M s X V . 

•Xi^r X;-fc!'SK K> 5j +tmm' I : VK ^ -*M In" i . » V S^H- - V 4u"ii> ^^•S.'H- ^- t< «-X -«J ^ -H ^ -88 ^ 33 p 

-N-'t* V IB <n t< X x -jo ij 4 © .'| if li • , K>Gk>SS?stoHV<sUl*f-^ M o>J 3 <n V ^ ^ S 

G.^w K> : :40;gg S 4 ^>i2 : K> *H X o v W*i.''* f » *^'B* « * ^' H B fi-tt "X S P ?v ^ ^ ^ ^ — X S X * « 

■§^ ;f ; '#|M^® ^V40: j .B^fcM'.-V. v G V * v fc4-'K** = 'H K ^ fS^iiv^H^ Ui £ 12 P% VJ -50^ ^ . © co v'g ©■•••H ff X - ^ ^ • V ^ V <s 12 

*:^««^ia^e ie ^oeitt^Ti^S' '-p' 1 - . ^ ^ ^ ^ g'X ^g&h ^g -c* is-ho^*;^^o >q & ■ , a n smx -ei^Sr^^^. o « £j , x s 

-«^X^?P^ ^•■•g -h D- ; lb^"v>s > - -jj i; 4^ ^ ^6 u -y s £3 o > ^ «K <n © d> g '^ P ^ ' ^ Se "K> o ^ Ri b y « 

£>>;■*>.;,->■ I 4£^cBWd%-Vrh S iSS "b..?-X = « ^ , G;'12 j» in «%*:o X K X ' , , K X ^ -4 »»P m'-X o ^ |g f< © 

*D!^scMae^V wmi^N^'^^'S^-^YT X ^co^.^yo K>iK> cotS;j 'U & ^''V ^ ^ ^ v 'P — ^ * ii P >J 

^•..'Ij':;^.:^ % ^ $u ' *■> i;. ^v,-,v ^ - • • - ' ■•• \ '•' - ' ••• ,M 



B- 
g 



S3 



^ 2; w 



<3 . 

P K> 

•R -KJ 

► J S2s 



Tr- 
ig 

a- ^ 



+*. -fa 
P ^ 



* as sr 

« «a * 

. o* , 

"T " 

O , *» 

S ii ^ 
ISii 

*i S oo 

, o 

^ * S 



K 
■R 
K 



A 
v 
ft Q 

ii * 



44 W !§ 

* ii n 

& ™ *> 

, O t- 

U h o 



-4 — 

H- § 

*S ^ 

G 

& - 

IS 

58 © 

X? ^ 

<6* O 

0 - 

G o 

CO —t 

o 



e 

6 

G 

2 

H 

*\ 
A 
v 

.« 



rm {§5 

St « 

& « 

* IS 

ti Q 

^ V 

g g 



til a be 

^ 54 € 

A £ 

v ^ afe 

« Y fi 



« $t 

cm H 

m 

•o A 
4«B V 



A * 

* sa 

A is 

fit IS , 

^ w J 

A . Its 

>r 1 

t* ^ D 

K) t* t* 



<s A 
A V 
V « 

as * 

« & 

-« IS 

J® H 
tf . 

i* p 

U3 K 

^ -R. 

, K 
S U 



V « <k S 


$: c 


a « * 


ti 


ii 


■M 






o 


*-R 








G 


S 


us 






S 


& 






4? 










■R 


n 






CM 




V © 4- 


ii '-< 




CN 


2SS: © 


i_j 






*^ 


AJ 






Eal 






*j 






& 


M 


» J 




ii 


p 


- 

M 






K 


*A 


£S 


a 


O 




^> ^ 4i , 


oo ^ 


<n ^ 


<X 


5d ^ 


AJ 


AJ 




s 


» J 


® 






CO 


a 


p 






ca 


G 






S 


4^ 


32 




ll 


•^ 


P 




CM 


H 


a s v 




K S* 


A 


G €s 


y J 




S3 




K? 








% 




E5 


G 




<\ 


& 








<\ 








A 


_> 




- 


=\ 


■A* @ -nj -) 


& M 


V , ^ 


V 












s£ 


- 


*£> 


G 






s 






A 






P 


» 


as 


•\ 


^ 




<\ 


V 






ti 




T ^ $g ^ 


Si 


o ^ e 


d 








ii 




■lid 






) 




•o 






G 


V 




CN} 




CM 






<\ 




A 


■w 


■Ad 


G 






— ' ^£ 




-4 « 00 


s> ^ 


m 








«s 


■»» 




^ 


G 




S2 


K 


m 








0 


& 




ti 


A 


4E 


V 








o 


E- 


s e w ^ 




= • ° 


«j 


BS K> 


m 








IM 


■4 


O 


K 


CM 




H 


44 ffi 


^ 




G 




G 


G 


CO 


V 




ti 


rm 


i5 


o 


CM 


w 










ii 




es 


- 


<? 


G 


ii 




Q 


<X 


S 




, 




ii 










* 


— 


ti 






G 


CM 




CL, 


IS . H nr> 




s -£* m 


II 


^ 4^ 










&t 


is* 




tu 


A 




s 




3- 




AJ 


£^ 


2 


W 








to 






1 




as- 




^ >0 ii 


*£i n 


S A) 0 




^ ii 








oS 


if 




-j 




>s 






IE 


•ro 




44- 




44 






* 








SI 








^ 4t ^ 63 




« € * 




G S 






G 




^ 




G 




A 




-nj 




' 


Jo* 


K- 


^ 


ti 




V 








G 




G 




A 


2: « !S ft 




fit? *s 








SI 


CO 








CN3 










■H 


P 




15 


H 


CO 


H 


ti 


A 
















$g $3 ii 


-N -st 






g 


■H 


§t 


s 


o 




ii 


AJ 


O 


-R 


?\ 




X3 




SS 


ft 


»-> 


k A 


m 


*A 


CO 


^ 


5& 




¥6 


G 




e 




e s t « 


v -wj 


k m -vj 




K K 










Ai 


•o 


CM 




AJ 


V 










•Si 




<N 




<N 


* 






— 










a 


ffi '-fe ^ 




ti «j 




-R $J 


cs 






B 


K? 


■H 


O 




>) 


K 


4J. 


AJ 














A 


n 


A 


ti 


CO 


» 


G 


AJ 








0 g 


PK 5 * 




K a 


o 




G 




■Wj 


G 








G 


-> 


@ 








x? is 


V 






% 


V 


CO 




ti 










o 0 <& >r 




s s 


CM 


U "K 




33 


<N 


8> 




-H 








S 






H 


54 














— 


- 






G 


4^ 






o ii g V 


S SI 


ar , 




■*» , 


5 


4* 




^< 




















St 


-R 


p w 


4S £5 




<\ 


m 


1 




4i 


3S 


^ 






^ *D S 0 


ii n 


* -> s 


,N 


^ *J 




G 


V 


K» 


B 












AJ 






♦€ 


A) 


-£t 








A 
















flu, 


)& M 


« ^ 


as ii m 


V 




as 


<N 




+^ 


V 












m 




A 


K> 


»J 


AJ to 




% 


3( 


V 


4 


1 


10 




AJ 


x> 


P 


0- 


g o jg tJ 




%A H 








-\ 






0 
















V 


J-S 


>0 


yj co 


0 




@ 


t* 


A 


D 


by 






V- 




Vt 


^ w ^ & 


e « 


e if e 


w 


G K> 










*< 


K3 O 


O 


AJ 


§ 


m 




IS « 




*J 


»0 o 


& 


_i 


& 


- 


H 




3 






S£ 


JS 


■H 


J <s «tf 




P ^ CM 




& >*l 


-4 






S 




*J o 




» ) 




s 


SB 


G 


49 


at 




& o 








*N 


m 


*€ 


P 










=^ ,\ e 




44 o 


■Pi 








H 






% 










fe) 


rm 








t: 4i& 

o 






ti 


ti 


ti 


K 




•Ad 


EE 


G 


v * , 




n o 




St 






- 


iV 


15 


© • 






s 

J* 


o 


$3 








»■ 


A 




±1 






■ 

59 






<N 




H 




2 
V 


-> a t* . 




m "h 




^ s 




< 


S 














t€ 


Si 






P 


V P 








AJ 


H 


- 


• 


A 






• 




m ~ *± m 4« 






-R ^ 












i 




» J 




G 








-> 


G 0 




A 


sa 






A 




V 






CO 


-R 


*j s o ->« a p 


m it n 


e 


K ±* « 




*N 




■H 


HE W 


=\ 


o 






> 








0 


w -C 






H 






-k 


■C^ 








o 








Q <H <M 


CO 






§ 


,\ 




ii 


« -St 


AJ 


E- 


•S 






O 




G 








K> 






ta 


> j 


*Xi 


_1 




0 






m © a * 




H o 


o 


A o 






V 


J 


41 




CO 




»o 










S> 


M 


A ^ 






n 


I 






-R 


fa 




■H 






q h -ft*. 




o m - 












ca 






O 






P 


ti 










^ to 








@ 






S2i 


*■ j 


_> 


ii 






i , « ^ 












G 


o 


G 






1—1 




P 


-J 


o 






44- 




*\ 




VJ 


■W 


He 






H 


CO 


p 






& 


E t* S -r 




e &- ^ 


AJ 




X 






CO 






s 




$; 






o 








A $51 






D 






lid 




4$ 




¥ 


*^ 


eg 






a ^ w 




V ^ *r 


o 




O 




G ■« 




o 














H 






H 


V\ 






4* 




<\ 








•S 


p K> , V -A* 


^ ^- . 




^ m 




















ii 










*A 


, <\ 




© 


• 




& 




44 


A 








& 


e ii t* ¥ s 


^ ^ ii 




m & 








+ 




o S3 




s 




^ 










<N 


V A 


>o 










^ 




V 






o 




-S* BK .o 


If? S 








44 


21 




AJ 




*-h it- 


AJ 






o 








as 


A 


<W v 




K 






B£ 


& 


as 






& 




0 




s * 


H g w 


>o 






CO 








. 1 


r~ 




CO 


—< 








v J 


V 


D 


p 








m 


-Ad 




P 




& 


as 


& 


^) ^ crs 






*;* 




csa 
«P 


o 








AJ =\ 


O 


-v* 


o 


HS 




p 






W 




4i 


a 




P 


m 






—J 


kJ 


G 




p 


e « i& o 


e © 


SS »o 




» 


■fix 




*■ 










AJ 




© 










4$ 


p- 


•«j 


"S 






i 




St 


AJ 


CO 


CO 


o 


_i 


?k ii 




s & ^ 




-w; -Aj 




£ 


s 






w 








O 


P 






G 


nr» 


K ii 


as 








ii 


tj 




S3 


o 


o 


E- 


<^ 




s © 




1 


X I 


na 




<m 






ft? ^ 




£ 












-H 


s 


Si <& 




u' 




v J 


«g 


CM 




H 






M 


-Ad 


aj k? a is 




+j la o 




Bg 


s> 








n 




o 






— 


■«j 










^ 




*i 


K> 




G 


O 


rs* 










OS 


ei v , 


¥■ & 




N 


«i> K 


H 




* 


=\ 


>o 


t- 


«5 




G 


IS 








& 




■w 




22 


m 










p 




•H 


o 


m s£ o w 


Q *l 




Q 


^ a 


VJ 




% 


IN 


^\ 
















*Q 


CJ 




» -5e 


CO 


CO 


•vS- 






So. 




U-t 










* »i5 G 


K » 


. i m 


W 


in til 






as 




k 






Ol 




o 


m 






CT3 




G «? 




CO 


V J 




£ 














i 


^ ^ p <M 


IS V 


p ^ g 


>-5 


o _J 


O 




ii 




K 


« ii 




o 










P 


O 


« 


^ IS 




o 






















H S S o 




U J K 


e 








o 


V 






»J 










P 




o 


kj 


V- CM 


A 


o 




A 


0 




_^ 




ti 


P 


i 




^ £S 


o -kS 


»j n 




rf »o e K> 


T-H 


tS 




9. - 


*J 


5 


o 














V 




33 


V 


4s: 


AJ 






CM 






1 




a- 

E 
ff 




I ^ S 41 !S H A <n -H t€ P Q *; li.-fej -ii *i 

« ii S «v IK *N v !fc A ii 

« aS * N B ^ 

« H r\ n- B a v wScN««g^n»%aii^JL!«( 

K> S ^ d .: V ^BB^BtaftBiiAJiJBtSiJfeX** 
B BBiiG h «B««».J<NUi><«B*l 

M At 14 g, t tfAiesreteoir«(i:e»a«s 
aaae«p**j«fig«.^seK?%*i*s®^AjH 

~ H ii * G -si »o; 5; S a, ^ifc.fig. 4u 6* ii fig fig . «8 ft 

b m tR u ii. »i « a .c:4Ji):3£^ties«H 

Yn 0, , IK « K *• V aj' , 4» . HSHfiil«^ 

, *g fe-E irHtt^S^-wsK^KUS^ K B.B <n s ^ 

e.b ^ * a . a *e a 

H^««*i^s:Nf i^.ee* ; « > « a b -ft 
•n ii ^ , . a». b io L ^. s ^ <n & m 40 -*i * s h % 
©..»-«» b &m o b. * k' a c w p i? f< p. * a Ifi 85 

- - - ' ' " — = ~ * 0 «i .5 0 »0 « B G 46' 



— ; ft ^ 3S ?>; t« <n. ■% ■■*> 



35 

© £ 

<n m 

A B 

V s 

ii m 

ft K> 

■fri + 

V » 

■ & *» 

* ii 

. <v ^ 

X A 

V V 



*>i — ^ 

*J n « 
V »,« 
o. g. 

aj; o ©• 
>J — « 



*e m *» 0 * ss « *r 

0 v B is ^ B K3j. ii.Ai, 

^ e ; «l fe «k 

*l G.%. f BB ss;%:-*i 
" B r B a «,-@;.«S-B 
. ST.ft *u *l ii :"«;.•« ft 

jt'irs.-gi G t 
k> ^ « « <n ^ 



*iiS*l^tii«4V 

.. H * ,\ B « * ii * 

;■ k? at . v a ;**.«*! 

: t. S -N i> "I -to' <6' 11 « 

;ii;^ s ii,-*, ^ *r», ft « 
.* m 

h. Aj.a^g. .{g © »o g 




;"*i. 5fre.;E.-l=?;-ii. ■*< ft. X 



' 2; xv 



4" iff h ,4° aa.*;^:'- va», m G:.g j& © § 



^••S-^'^^k^p ^.t^K? — #.^.ii,-ra ts^ m. ft ^ 



ii S V 
@ U ft 

S.^ i 

& ii-.* 

J! »:€ 
«.B,s« 

ii'SS^ 

* » « 

SB: # -« 

• rs ^. 
». » «, 

« MS, 

ffi as e> 
0 ^ . 



ii 



% as 

N 4 



K> ft 40 

V B It P 

^ ^ ft A» 

a B »"J 

cm * k> 



B. 

s » 

- B 
O K> 
h ■£* 

MM 



N « *J 
V V G ^ 
-5 0 <n ^ 
« -4 o G 
B ii - » 

^ a» a b 
« a *z aj 

ii K> ^ 5 

c>» i % B 
b ^ ^ *K 

g AJ 

5 N-.B 



SSS - B 

; b * 

AJ ^ G 



B 

w 

G 
K 



IS ii 

m m 



Ml* 



■4 ° 

' o 



e b 

ii G 

B K 

H 1 

«i . 

« B 

•45 ss 

■B ^ 

K» B 



«' 

ffe . BE 
£* 

s g 

- " «s ^ 
, t* « 

B « .B 

A3; % 
H « 4. 

f> .g K> 

J «5 ^, 

«^ ti iV 

• i ^ 

e b; »i 



-i A ii «e W 
t Y 

G <s G -*f 

tfe' o V.o"B' 
q ; to G eo p 

e a. « a>" s 
, g m e b 

K> , fig * 

G * ,\ 

og; v .G ,: g 
G Ai. 4- * ll <> 

G v ^*r»o:Tft 

B!«;« ^ t ;S 

B B *» B 
'4S?.ffi,GV I" 

« JE ---^:W;.*' G, 
»n ttr.B . * 

H g: -K- o 
^' V. «^-B.;B. 



K o 
ti m 

TT. S 

o> 

/.ft 
IS B 
B . 

B ■ . o 

« ,; B 
Pft 
co B 
. K> 

?« ^ 



H ■ IS 

0 . «K 

f>.^G. 

* J «,s: 
n & 

■ • S W 

K> *i 

* * 

■vo -kj, 
ft GR:^ 

cf, 0 ii 

1 Jnfi J-J ifN 

; ii ii J -6' 
«. fig G 

•w e is 



fin 

in ^, 
0 « ,\ 

ii <N V 

MA, 

m v v 

, . 0 

^ . . 
<N K? <D 

,V £ B.«, 
! « g§ ^ 



H, ■ '■— » nr» ' < Z» \ 



BiB x o. 
B^fie'^o; 

'B m:r 



fB.ii 
S G 



ii 



, «e B 

^ ±* aj H 
A «3 «r 

^K>;;ft ; ;:SAl . 

. ,: t^B.,B' : e." 

ii ^ '"Be k> 
sa b;;b v 

H *K S: 

ft'-. ..Bfe & 

b k?;-@ 

fi n ! b 0 v 
s V: iv 
. s « ii 

ii 0 ii B 

ii ft G 

. — . ^4b B « 

»o n,« g 

' ^ B 

. o ft*«s Hg : 

J5i ,0 B. A &. 



K> V V 

ft _> ^ 

B. ? iS,ii. 
'^:fii £ B^'. 

fig'-V'io., 
B'VV. 

a -w. 'G 

B -t 4 , S 
■ii ^'B 
^ ' -« © 
oB.fi 
H «5 



4^ 

«a fig 
v jg 
0 . 

-E >). 
ii . *) 
>ui ; 

i-« K> 

;B.' : :« 

' * °\ 

& K 



m & © ^ sg 
^ ii fi ^ sa 
o ^ *c «b . 

m^t ii 5 5£ 

'B' — HI B'*"" 
ii . K K © c^ . 

..■C «R B *C 
co K K K? A 

B.; »l »C -4 
<i '^.x.ii H 

>T5,- A A 

a>;::V> *i: i v ii 

*J 0„ -X K>, to: 

V ii 'B ^ B, 

B.-SiG-B/B 




■I 

«u B 
aj' G. 
G'M 

• • 1 

fB.* 
'Si' 
Si s< 

(B *<? 
'tft .ii. 

;^t> CM 

!§. cn : , 



ii K 

fei .G; : II 

o <N 

A. 

*».fig 

B B 

A , B 
V P % 

;±i^aj p 

•<N £c AJ 
A. la" »J 

.. J ^.ft: 

"•ft 

£ B 



B'tt 
-> © 
£ K 
ii G 

CM CO 

^. 4i 

A . cm. 

: ^ 

^ - AJ 

. * B 
• mm 

I B- 
»s ii 

A H 



as £ 

.• -R 

K? J. 

« AS" 

P. I/ 



o K 
CM t! 



b 0 



_» to 

U CM 

b:. *j 

cm' -W 

b : 



K> CM 

4i B 
<i ft 
B B 



jj, « ii 



B'-W 

<□ 3 
& 

a m 

m s 

@ fig 

ii ii 

CM .CM 
O. b 
CM .CM 
B, B 



B. 
» B- 
B 

»,j ^ 

»J o 

I CM 

K> B. 

gg ; 

B AJ 



^ fie 

it 

a. V> 



B ^ 
S.B 

■m- ^^ 
@ « 

si ft 

±*:b< 



8^ a& 

JJn ii 
^ co 
W B 

■t* ^ 

cm.- A 
<< V 
A , 
V : R 
P. 0; 
V 4i. 

K B. 
«'«■ 



■ft. %. A. 



B — «?: P V 

CN CD 3$ i2 > • 

ii b fc &,<H' 

o Gv Gr ii 



^ ft 

<N B 

A K 

K> D 

» . 

ii K> 

sa +«. 

H 5; 
ft £S 

UB 

h : <«.* 

:' 

' D ii 
»J 

>o. s. 

HjW' ii' 

■w . o';B 

iSf ; - 
■ ^ < 



B B : ls* 
B ffi 
0 »o B 

BsB.-B 
S'© ^> 
B 

B & 

& & *J 

; b 

V I © 

^ u o 

i2-G v 'o 
g in n 
B .'B 
S B;fie 

^ w,, - 

A '.fi .'A»' 
'V.^.B, 

; , u -aj h 
t* 



B B I ii 8* 

a ss k> w ii 
w « % - 

8 fi H B 

Sc 4i B.^' 

, ii ( -w m h 

■W <s ^ ^ ^ 

. A ii , o> 
tO v S -> - ^ 
«^ h B5 K 
<r» -V o. e 



H .co'jg 5; 

ft m& s$ <s 

B ^ : B5'..^. A 
B A BiB-V 
.fie.V S .V G 

,Bi 

•ft^-uj aj 'Bg^r'o 

B^ *>*M}% 



o © cm ig -wj -tx 

cm es B B B A 

B , ^ <n S V 
itV»«,..J 

B* 0 «S ^ K>.^ 

as <s . 

# u p t- -AU % 

w ^ -y h ;B' ; -R 

— i O > ) B v ^ »nr» 

aj cm 'k> |g' 4 % :"B 
m B B B 0 

h B'fig^m 0 & 

ft B BIB'ii ii 

B' -*i ii' t€ CM CM 

■a -si p . <n <n 

fig w o -> A A 

B :B,.» i* v v 
ii';B::« % 0 

. ii cm -0 ^ ^ii; 

*o;.e -o b.'.»vB' 
4i:W.« G b^B 

B M «it"-pSBfte: 



A *J 4u 

V £ AJ 

, G 

Mfe >> 

: ,"ii ! »o 

£ 

B ' «£s 

V.^ B 
,0 H S 
' ■« ; % Si 

fi aj m 

.ii » 4t 



B -5* 
G aj 

-fig % 

B 

S B 

,pk es 

:e £ 
■"B . 
; fig o 
B ; ;ii 

H In* 
ii 

^'B,.« P..S 

:m B;«p.B ^ 
i':0 fi^-ft/^s 

'■■IZ'-V /'.'cb'^ 
.^tf ^-fig^H 
[*'ciy.ci B :BBti 



B ii 

85 S ^ 

, B G,. 

AJ % o>. 
H? ;tt*- 
ft 0^K 

^y. 

4J lCM 
0 <N 

iS.A 
' G »V 



K 
it 

A 

•J V . 
o G »0 t» 

cm a s$ ^ *« 

B % <1'S G 
B*» £J;^ -H 
B*0 «rB ^ 

iiVG 5 ?A v G^«> 

SrjjB.' 



W 'o 



»o B wT-^-— 



^ -R -H 

aa aj »i 

[g *j s* 

ft k» « 
B 

G K- ,' 
^ ii 

*0 igj ^ 

*g ^ 

ii as? ; 

G (M »o 

:v s aj 

ft 

B B :!=* 

^ *« 

a . s 

« ft & 

G *i G 

< :s ^ 

«> -ft*. K . 

B -~i/-n - 

£& AJ:fja 

si m : ^ 



<s ft 

A B 



*j' aj B. 
P SG 

;*« is*. cm 

. « % '. o 
G ,B B 

« b 

^ 0 

i€ > IBS 

! :« . 

s *i.AJ ^ 

' G * J *J 

B*B*o 
!« ;o 



ii 

2.. 

0 

55 _) 

B«5 
& ii 

Bfe CM 

0 

,B A 
t* ii 

p 

'-i:B 

Aj^e 

^■ v « 
■g « : • 
■a 




8§ th 



m 



« R? * 

^ ^ <N 

,\ X ,\ 

V "N V 



<\ a 



A IS ft o oj Tn 
"V tS Si « . 



a H 

















o 


i-i 


CM 


CO 




«3 




oo o» o 


CO 






to 




QO 








l-H 


t-l 


i-t i-t 






i-i CM 


« 






H 


& 


IS 


p 










a *j 


& 


H 












@ 


ft 


% 


S 






»J 




M 


*^ 




AJ 


► J 




* 


Hi 




ft 






#S 




« .\ 


B 






« 


AJ 


K 












K> 


K 


H 


^ v 


as 


,N 






> J 


■R 


a 


t£ 




Q 




4U 


K> 




M ^ 










O 


K 


Q 






-£- 




P 










« 






*i 


il 


<N 




« 






« 


* 




A 11 










9 




A 


as 




n 




AJ 


► J 




-k a 


at 




P ft 


& 






V 


@ 










as 


* 


g m 






^ K» 


s 

■R 


« 


,\ 


»0 


si 




£8 




»o 


H 


AJ 


m g 




g 


AJ t 




a 


V 


*i 


B 


















ft 


*J ^ 














-« 








H 


11 ffi 


G 












35 






A) 






K 


■« 




4i 




V ' ^ 








§£ 






»J 


% 






a 




-5 


S4 




_> 






*i 




G 


K? 




M 


D 








►j 








IS 


Q 


-A* 




410 








3 






ex 








0 


cP 


m 






s 








% S 


is- 


}M 


fil S S$ 


* 


a 




■« 




ft 


as 


?\ 






e « 




K 


■fc $S G 






1 


.S 


* 




« 


H 






a & 






S 4* s 




* 








-fc* 










s « 


a 




U * fiK 


<N 


* 




X 






S2 


• 








* «^ 






G IS * 


,\ 




<3 


*\ 


S3 


SS (3 


St 


>k 


t£> 


V J 


* , 




AJ 


m g ^ 


V 


g 


ft 






585 3 




V 


O 


S2i 








48S H « 




e 




£ 






S 




« 


o 


H 




n 


f 


H 13 


AJ 


*! 




■wj 




a 


■fc* 








a 




a 







& Sr e 

_ @ 63 
« ft ffi 

O CM 
WOO 



he is m 

-g ffi tB? ® 

S ft 8 s m s 

s & e v e * 

« * « x « * 



K 

k m k as 

H hh S © rh -N *S 

a ■ ft a 0 a * ^ o 
v s 

w CM CO tj« io to P- 

o o o o o 



g 
» J 

3K => 



Si 



a 
m 
© « 

a a a 

S3 ^ cm 
<□ o o 

IK CO CO 

n rf m 
o o o 

N N CJ 



V 

4^ 



W 
ft 

u 

« a 

H 

S IS 
G G 

m s: 

H CM 

(2 



« Si 
& @ 
@ ft 

G t 

a w 
^ ii 

^ « 

V CM 

K 3c 
G G 

S * 

H co 

^ — 



4q 



G G 
H ^ 



IS 

£ H 

G 

10 G 

is — 
H w 




IS 
G 

m 



ri 



K 



^ 

H 

V 

G 



IS 

G 

H . 
5* 



S3 



- - 





ft 








G 










S IS 




« 












G *N 




IS 




dp v 


V 


& 








G 






CO 




^9 iv^i 



